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DETAILED ACTION 

CONTINUED EXAMINATION UNDER 37 CFR 1.114 AFTER FINAL REJECTION 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eUgible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission of RCE and the amendment filed on January 30, 2007 
have been entered. The claims pending in this application are claims 1-28 wherein claims 25-28 
have been withdrawn due to restriction requirements. Rejection and/or objection not reiterated 
fi-om the previous office action are hereby withdrawn in view of the response filed on January 
30, 2007. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. ' 

3. Claims 1 1 and 24 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

4. Claim 1 1 is rejected as vague and indefinite because atomic force microscopy, scanning 
txmneling microscopy, lateral force microscopy, chemical force microscopy, magnetic force 
microscopy, high fi-equency magnetic force microscopy, electric force microscopy, scanning 
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capacitance microscopy, scanning spreading resistance microscopy, tunneling atomic force 
microscopy and conductive atomic force microscopy are not a process. Please clarify. 
5. Claim 24 is rejected as vague and indefinite. Since step c) of claim 19 requires aligning 
on a surface the coded probes that bind to the one or more target molecules while claim 24 
requires separating the bound coded probes from all target molecules before the coded probes are 
aligned on a surface, if the bound coded probes are separated from all target molecules before the 
coded probes are aligned on a surface as recited in claim 24, it is unclear how to align on a 
surface the coded probes that bind to the one or more target molecules as recited in step c) of 
claim 19. Therefore, claims 19 and 24 do not correspond each other. Please clarify. 
Response to Arguments 

In page 7, second paragraph of applicant's remarks, applicant argues that "[A] described 
in the specification once the coded probes are bound to the target molecules, the target molecules 
and the bound probes can be removed from the non bound probes leaving only the bound probes 
and the target molecules together. The boimd probes can then be identified while still attached to 
the target molecules or after they are separated from the target molecules. Claim 24 simply 
claims the latter, identifying the bound target molecules after they have been separated from the 
target molecules. Accordingly, claim 24 is not inconsistent with claim 19". 

These arguments have been fiiUy considered but they are not persuasive toward the 
withdrawal of the rejection. First, since step c) of claim 19 requires aligning on a surface the 
coded probes that bind to the one or more target molecules while claim 24 requires separating the 
bound coded probes from all target molecules before the coded probes are aligned on a surface, 
if the bound coded probes are separated from all target molecules before the coded probes are 
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aligned on a surface as recited in- claim 24, it is unclear how to align on a surface the coded 
probes that bind to the one or more target molecules as recited in step c) of claim 19. Second, 
Claim 24 is not simply identifying the bound target molecules after they have been separated 
from the target molecules as argued by applicant but requires separating the bound coded probes 
from all target molecules before the coded probes are aUgned on a surface so that aligning on a 
surface the coded probes that bind to the one or more target molecules become impossible. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 

section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was conmionly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicabiUty of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

7. Claims 1-6, 9, and 15-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mirkin et al, (US Patent No. 6,984,491 Bl, filed on December 7, 2001). 
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Regarding claims 1-3, 6, 15, and 16, since Mirkin et al, teach to hybridize SEQ ID NO: 33 
immobilized on a nanoparticle which is on a substrate to a linking oHgonucleotide comprising 
SEQ ID NO: 34, and then hybridize a complex formed by SEQ ID NO: 33 and the linking 
oligonucleotide comprising SEQ ID NO: 34 to SEQ ID NO: 35 immobilized on a nanoparticle 
(see Example 6 in columns 85 and 86, and Figure 13B), Mirkin et al, disclose obtaining a 
plurahty of coded probes (eg., SEQ ID NO:33 and SEQ ID NO:35), each coded probe 
comprising a probe molecule attached to at least one nanobarcode (ie., nanoparticle), contacting 
a target molecule (eg., the linking oligonucleotide comprising SEQ ID NO: 34) with the coded 
probes, and arranging the coded probes that bind to the one or more target molecules (ie., 
forming nanoparticle aggregates Unked to substrate by analyte DNA so that a relationship among 
the nanoparticle aggregates is established) as recited in steps a) to c) of claim 1 wherein each 
coded probe comprises an oligonucleotide as recited in claim 2, the target molecule is a nucleic 
acid as recited in claim 3 or 16, the nucleic acid is attached to a surface as recited in claim 6, and 
identifying the nucleic acid from the coded oligonucleotide probes that bind to the nucleic acid 
as recited in claim 15. Since Mirkin et aL, teach to identify hybridization complex formed by 
SEQ ID NOs: 33-35 by UV-vis absorbance (see colunms 85 and 86 and Figure 14A), Mirkin et 
aL, disclose identifying the organized coded probes and detecting one or more the target 
molecules based on the bound coded probes (ie., detecting the hybridization between the target 
molecule and the coded probes) as steps d) and e) of claim 1. Although Mirkin et aL, do not 
teach to use different sized gold nanoparticles in example 6 (see columns 85 and 86), since 
Mirkin et aL, teach to label different probes with different sized gold nanoparticles in order to 
scatter light of different colors (see column 25, lines 45-63), in view of the teachings of Mirkin et 
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al, it is obvious to one having ordinary skill in the art at the time the invention was made to use 
at least two of the coded probes comprising identifiably different nano-barcodes (ie., nano- 
particles) as recited in step a) of claim 1. 

Regarding claims 4 and 5, Mirkin et al, teach that a library of coded probes comprising all 
possible sequences for a particular length of oligonucleotide is contacted with the target 
molecule as recited in claim 4 wherein the nanobarcode is nanoparticles as recited in claim 5 (see 
Figures 17Ato 17C). 

Regarding claim 9, Mirkin et al, teach further comprising aligning the coded probes on a 
surface by molecular combing as recited in claim 9 (see Figure 21). 

Regarding claims 17 and 18, since the target nucleic acid used in the assay taught by 
Mirkin et al, comprises multiple identical molecules, Mirkin et al, teach further that two or 
more target molecules are present in a sample and all target molecules in the sample are analyzed 
at the same time as recited in claim 17 and two or more target molecules are present in a sample 
and all target molecules of the same kind are analyzed at the same time as recited in claim 18 
(see Figures 20 B, 2 1 and 22). 

Therefore, it would have been prima facie obvious to one having ordinary skill in the art 

at the time the invention was made to have performed the method recited in claim 1 wherein at 
least two of the coded probes comprise identifiably different nano-barcodes (ie., nano-particles) 
as recited in step a) of the claim in view of the patent of Mirkin et al. One having ordinary skill 
in the art would have been motivated to do so because Mirkin et al, teach to label different 
probes with different sized gold nanoparticles in order to scatter light of different colors (see 
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column 25, lines 45-62). One having ordinary skill in the art at the time the invention was made 
would have been a reasonable expectation of success to perform the method recited in claim 1 
using at least two of the coded probes comprising identifiably different nano-barcodes (ie., nano- 
particles) in view of the patent of Mirkin et al, 

8. Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mirkin et 
aL, (2001) as applied to claims 1-6, 9, and 15-18 above, and further in view of Birkenmeyer et 
al, (US Patent No. 5,427,930, pubhshed on June 27, 1995). 

The teachings of Mirkin et aL, have been summarized previously, supra. 

Mirkin et aL, do not disclose ligating adjacent coded oligonucleotide probes that are 
hybridized to the nucleic acid or target molecule and separating ligated coded oligonucleotide 
probes from the nucleic acid or target molecule and non-ligated coded oligonucleotide probes as 
recited in claims 7 and 8. However, since Mirkin et ai, teach to wash the substrate after each 
hybridization step (see colimms 85 and 86), Mirkin et aL, teach separating the coded 
oligonucleotide probes from the nucleic acid and non-hgated coded oUgonucleotide probes, 

Birkenmeyer et aL, teach filling the gap between two adjacent probes when they are 
hybridized to a target nucleic acid and separating ligated probes from the target nucleic acid and 
non-ligated probes (see abstract and columns 2-4). Since Birkenmeyer et aL, teach ligating 
extended probe A to probe B, and extended probe B* to probe A*, using said ligase reagent to 
form reorganized probe molecules, providing denaturing conditions to separate said reorganized 
probe molecules from said template and separating reorganized probe molecules from 
unreorganized labeled probes (see colunrn 3), Birkenmeyer et aL, disclose claims 7 and 8. 
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Therefore, it would have been prima facie obvious to one having ordinary skill in the art 
at the time the invention was made to have Ugated adjacent coded oligonucleotide probes that are 
hybridized to the nucleic acid or target molecule and separated ligated coded oligonucleotide 
probes from the nucleic acid or target molecule and non-ligated coded oUgonucleotide probes as 
recited in claims 7 and 8 in view of the patents of Mirkin et ai, and Birkenmeyer et aL One 
having ordinary skill in the art would have been motivated to do so because Birkenmeyer et al, 
have successfully filled the gap between two adjacent probes when they are hybridized to a 
target nucleic acid and separated ligated probes from the target nucleic acid and non-ligated 
probes (see abstract and columns 2-4), and Birkenmeyer et aL, suggest that filling the gap 
between two adjacent probes by a ligase chain reaction creates geometrically increasing numbers 
of reorganized probe molecules in the presence of said target sequence (see column 2, lines 51- 
58). One having ordinary skill in the art at the time the invention was made would have been a 
reasonable expectation of success to ligate adjacent coded probes that are hybridized to the 
nucleic acid in view of the patents of Mirkin et aL, and Birkenmeyer et aL. 

9. Claims 10-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mirkin et 
aL, (2001) as applied to claims 1-6, 9, and 15-18 above, and fixrther in view of Nygren et aL, (US 
Patent No. 6,060,237, filed on January 17, 1995). 

The teachings of Mirkin et aL, have been sunmiarized previously, supra. 

Regarding claims 13 and 14, since Mirkin et aL, teach to use their method in sequencing 
nucleic acid (see column 40, lines 27-50), Mirkin et aL, must disclose or suggest fiirther 
comprising determining the sequences of oligonucleotides that bind to the nucleic add and 
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further comprising determining the sequence of the nucleic acid from the sequences of 
oligonucleotides that bind to the nucleic acid as recited in claims 13 and 14. 

Mirkin et al, do not disclose that the coded probes are identified by scanning probe 
microscopy as recited in claim 10 wherein the scanning probe microscopy is scanning tunneling 
as recited in claim 1 1 and wherein the coded probes aligned on the surface are identified by 
scanning probe microscopy as recited in claim 12. However, Mirkin et al, teach to identify the 
coded probes by transmission electron microscopy (see column 78, lines 42-62) or fluorescence 
microscopy (see column 95, second paragraph). 

Nygren et al, teach to detect hybridization by scanning tunneling microscopy (see 
column 3, fourth paragraph). 

Therefore, it would have been prima facie obvious to one having ordinary skill in the art 
at the time the invention was made to have identified the coded probes by scanning probe 
microscopy wherein the scanning probe microscopy is scanning tunneling microscopy as recited 
in claims 10-12 in view of the patents of Mirkin et al, and Nygren et aL One having ordinary 
skill in the art would have been motivated to do so because Nygren et aL, have successfully 
detected hybridization by scanning tunneling microscopy and the simple replacement of one well 
known detection method (i.e., the method taught by Mirkin et aL,) from another well known 
detection method (i.e., detecting hybridization by scanning tunneling microscopy taught by 
Nygren et aL,) during the process of performing the method recited in claims 10-12 would have 
been, in the absence of convincing evidence to the contrary, /yrzma facie obvious to one having 
ordinary skill in the art at the time the invention was made because the detection method taught 



Application/Control Number: 10/667,004 Page 10 

Art Unit: 1634 

by Mirkin et al, and the detection method taught by Nygren et ai, are two functional equivalent 
methods which are used for the same purpose (ie., detecting hybridization). 

Furthermore, the motivation to make the substitution cited above arises from the 
expectation that the prior art elements will perform their expected functions to achieve their 
expected results when combined for their common known purpose. Support for making the 
obviousness rejection comes from the M.P.E.P. at 2144.06. 

10. Claims 19-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mirkin et 
al, (2001) as appHed to claims 1-6, 9, and 15-18 above, and further in view of Nygren et al, (US 
Patent No. 6,060,237, filed on January 17, 1995). 

The teachings of Mirkin et al, have been summarized previously, supra. 
Regarding claim 19, since Mirkin et al, teach to hybridize SEQ ID NO: 33 immobilized on a 
nanoparticle which is on a substrate to a linking oligonucleotide comprising SEQ ID NO: 34, and 
then hybridize a complex formed by SEQ ID NO: 33 and the linking oligonucleotide comprising 
SEQ ID NO: 34 to SEQ ID NO: 35 immobiUzed on a nanoparticle (see Example 6 in columns 85 
and 86, and Figure 13B), Mirkin et al, disclose obtaining a plurality of coded probes (eg., SEQ 
ID NO:33 and SEQ ID NO:35), each coded probe comprising a probe molecule attached to at 
least one nanobarcode (ie., nanoparticle), contacting a target molecule (eg., the linking 
oligonucleotide comprising SEQ ID NO: 34) with the coded probes, and wherein one or more 
coded probe bind to the target molecules; and aligning on a surface the coded probes that bind to 
the one or more target molecules (ie., forming nanoparticle aggregates hnked to substrate by 
analyte DNA so that a relationship among the nanoparticle aggregates is established) as recited 
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in steps a) to c) qf claim 19. Since Mirkin et al, teach to identify hybridization complex foraied 
by SEQ ID NOs: 33-35 by UV-vis absorbance (see column 50 and Figure 14A), Mirkin et al, 
disclose identifying the aligned coded probes and detecting one or more the target molecules 
from the identified coded probes (ie., detecting the hybridization between the target molecule 
and the coded probes) as steps d) and e) of claim 19. Although Mirkin et al., do not teach to use 
different sized gold nanoparticles in example 6 (see columns 85 and 86), since Mirkin et al, 
teach to label different probes with different sized gold nanoparticles in order to scatter light of 
different colors (see column 25, lines 45-63), in view of the teachings of Mirkin et al., it is 
obvious to one having ordinary skill in the art at the time the invention was made to use at least 
two of the coded probes comprising identifiably different nano-barcodes (ie., nano-particles) as 
recited in step a) of claim 19. 

Regarding claims 20 and 22, since claims 3 and 9 are identical to claims 20 and 22 

respectively, Mirkin et al, teach claims 20 and 22. 

Regarding claim 23, since claims 2, 13, and 14 includes all limitations recited in claim 
23, Mirkin et al, teach further comprising determining at least part of the sequence of the 
nucleic acid from the bound coded probes. 

Mirkin et al, do not disclose that the aligned coded probes are identified by scanning 
probe microscopy as recited in step d) of claim 19 wherein the scanning probe microscopy is 
scanning tunneUng as recited in claim 21. However, Mirkin et al, teach to identify the coded 
probes by transmission electron microscopy (see column 78, lines 42-62) or fluorescence 
microscopy (see column 95, second paragraph). 

Nygren et al, teach to detect hybridization by scanning tunneling microscopy (see 
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column 3, fourth paragraph). 

Therefore, it would have been prima facie obvious to one having ordinary skill in the art 
at the time the invention was made to have identified the aligned coded probes by scanning probe 
microscopy wherein the scanning probe microscopy is scanning tunneling microscopy as recited 
in claims 19 and 21 in view of the patents of Mirkin et al, and Nygren et aL. One having 
ordinary skill in the art would have been motivated to do so because Nygren et aL, have 
successfully detected hybridization by scanning tunneling microscopy and the simple 
replacement of one well known detection method (i.e., the method taught by Mirkin et aL,) from 
another well known detection method (i.e., detecting hybridization by scanning tunneUng 
microscopy taught by Nygren et aL,) during the process of performing the method recited in 
claims 19 and 21 would have been, in the absence of convincing evidence to the contrary, pnwa 
facie obvious to one having ordinary skill in the art at the time the invention was made because 
the detection method taught by Mirkin et aL, and the detection method taught by Nygren et aL, 
are two functional equivalent methods which are used for the same purpose (ie., detecting 
hybridization). 

Furthermore, the motivation to make the substitution cited above arises from the 
expectation that the prior art elements will perform their expected functions to achieve their 
expected results when combined for their common known purpose. Support for making the 
obviousness rejection comes from the M.P.E.P. at 2144.06. 
Response to Arguments 

In page 7, third paragraph bridging to page 8, first paragraph of applicant's remarks, 
applicant argues that "[independent claims 1 and 17 each include 'aligning on a surface the 



Application/Control Number: 1 0/667,004 Page 1 3 

Art Unit: 1634 

coded probes that bind to the one or more target molecules.' The cited portions of Mirkin only 
involve attaching probes to a surface; they do not include the additional process of aligning the 
probes. (For an explanation of aligning the coded probes see, for example, paragraphs [0033]- 
[0037]). As described in the specification, aligning the probes allows for the probes to be more 
easily and accurately read and analyzed. Mirkin does not disclose or suggest aligning the bound 
probes as claimed". 

These arguments have been fiiUy considered but they are not persuasive toward the 
withdrawal of the rejection. First, since the word "align" is defined as "[T]o adjust (e.g., part of a 
mechanism) to produce a proper condition or relationship" (see WEBSTER"S II New Riverside 
University Dictionary, page 92) and Mirkin et aL, teach forming nanoparticle aggregates linked 
to substrate by analyte DNA so that a relationship among the nanoparticle aggregates is 
established (see Figure 13B), Mirkin et aL, do disclose aligning on a surface the coded probes 
that bind to the one or more target molecules. Second, claim 17 is not an independent claim. 

Double Patenting 

1 1 . The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. See In re Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. 
Cir. 1993); In reLongi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 
1970); and/« re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 
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A timely filed terminal disclaimer in compliance with 37 CFR 1 .321(c) may be used to 
overcome an actual or provisional rejection based on a nonstatutory double patenting ground 
provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1.130(b). 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 
CFR 3.73(b). 

12. Claims 1-23 are provisionally rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 1, 4, 5, 9-15, 17, 18, and 
28-31 of copending Application No. 10/251,152. Although the conflicting claims are not 
identical, they are not patentably distinct from each other because an obviousness-type double 
patenting rejection is appropriate where the conflicting claims are not identical, but examined 
claims in this instant application are not patentably distinct from the reference claims because the 
examined claims are either anticipated by, or would have been obvious over, the reference 
claims. See/« re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In reLongU 759 
R2d 887, 225 WSPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 
(CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thorington, 
418 F.2d 528, 163 USPQ 644 (CCPA 1969). Although claims 1-23 in this instant application are 
not identical to claims 1, 4, 5, 9-15, 17, 18, and 28-31 of copending Application No. 10/251,152, 
claims 1, 4, 5, 9-15, 17, 18, and 28-31 of copending Application No. 10/251,152 are directed to 
the same subject matter and fall entirely within the scope of claims 1-23 in this instant 
appUcation. In other words, claims 1-23 in this instant apphcation are anticipated by claims 1, 4, 
5, 9-15, 17, 18, and 28-31 of copending Application No. 10/251,152. 
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This is a provisional obviousness-type double patenting rejection because the conflicting 
claims have not in fact been patented. Note that applicant does not address this issue in the 
response filed on January 30, 2007. 



13. No claim is allowed. 

14. Papers related to this application may be submitted to Group 1600 by facsimile 
transmission. Papers should be faxed to Group 1600 via the PTO Fax Center. The faxing of 
such papers must conform with the notices published in the Official Gazette, 1096 OG 30 
(November 15, 1988), 1156 OG 61 (November 16, 1993), and 1157 OG 94 (December 28, 
1993)(See 37 CAR § 1 .6(d)). The CM Fax Center number is (571)273-8300. 

Any inquiry concerning this communication or earlier communications firom the 
examiner should be directed to Frank Lu, Ph.D., whose telephone number is (571)272-0746. 
The examiner can normally be reached on Monday-Friday fi-om 9 A.M. to 5 P.M. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Ram Shukla, can be reached on (571)272-0735. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to (571) 272-0547. 



Conclusion 



April 12, 2007 





